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Fault Diagnosis and Remaining Useful Life Prediction of Wind Turbine
Gearboxes — Based on Vibration Signals and Deep Learning

Zhang Xiaowei
Shanxi Branch of Huadian New Energy Group Co., Ltd., Taiyuan, Shanxi 030027

Abstract : To achieve accurate fault diagnosis and reliable remaining useful life (RUL) prediction for wind
turbine gearboxes, this paper proposes a comprehensive solution based on vibration signals and
deep learning. In terms of fault diagnosis, a closed-loop model encompassing data acquisition,
signal preprocessing, adaptive feature extraction, fault classification, and performance evaluation is
constructed. For RUL prediction, a predictive framework is established, following the sequence of
"health indicator construction—degradation trajectory modeling—RUL prediction." To bridge the gap
between diagnosis and prediction tasks, a fusion framework is further designed based on multi-task
learning, enabling collaborative optimization of fault diagnosis and RUL prediction through shared
feature extraction layers and joint training strategies.
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